Studies on L-arginase in developing rat small intestine, brain, and kidney. I. Ontogenic evolution of arginase isoenzymes.
The adult patterns of arginase isoenzymes in rat intestine, kidney, and brain are nearly identical and consist of two forms, cationic A1 and anionic A4. In this paper, the organ-specific maturation of the enzyme equipment in these tissues is reported. The activity of arginase in all tissues studied could be detected on the 13th to 16th days of gestation. In fetal intestine and kidney the arginase activity is low, and persists up to the weaning time when the rapid, 10-fold rise of the enzyme activity occurs. However, the adult pattern of arginase isoenzymes in these tissues is accomplished in different ways. In the intestine, arginase A1 appears in fetal life and is the only form of the enzyme till the 19th to 21st days of postnatal life when the second form of arginase, A4, appears and rapidly accumulates, being exclusively responsible for the rise of the total enzyme activity at the time of weaning. In kidney, arginase A1 alone is present in the early fetal period. Arginase A4 appears 3-4 days before birth and its activity persists unchanged within the first 2 weeks of postnatal life. The intensive rise in total specific activity of kidney arginase at weaning is due to the accumulation of preexisting arginase A4. In brain, the adult pattern of arginase isoenzymes is achieved earlier than in other tissues. Both forms, A1 and A4, occur on Days 13-14 of gestation.